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Simulate a wide range of industrial applications using the general-purpose setup, solve,
and post-processing capabilities of ANSYS Fluent.
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B © viscous Model

Model
Inviscid
Laminar
Spalart-Allmaras (1 eqn)
k-epsilon (2 eqn)

®) k-omega (2 eqn)

Transition k-kl-omega (2 eqn)
Transition SST (4 eqn)
Reynolds Stress (7 eqn)
Scale-Adaptive Simulation (SAS)
Detached Eddy Simulation (DES)
Large Eddy Simulation (LES)

k-omega Model
Standard
GEKO
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®) 55T

k-omega Options

Low-Re Corrections

Options

User-Defined Functions
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(& pkimim(Volumetric synthetic turbulence)
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Fluctuating Velocity Algorithm  Synthetic Turbulence Generator

Forcing Zone Thickness Automatic
Prevent Reverse Flow
Turbulence
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@ Eulerian
() Wet Steam
Eulerian Parameters 2 O 2 O R I
Dense Discrete Phase Model B Phases %
Boiling Model
Multi-Fluid VOF Model Phases Multiphase Model (as superuser)
phase-1 - Primary Phase N
Volume Fraction Parameters phase-2 - Secondary Phase
Formulation
Mo s
Explicit <
® Implicit o 2 hd
Homogeneous Models:
Volume of Fluid
ﬂ (‘ancel| Help| Mixture
Inhomogeneous Models:
* Eulerian
Wet Steam
gima Transiti A
v Algebraic Interfacial Area Density (AIAD)
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Dense Discrete Phase Mode
Help | Boiling Model
| Multi-Fluid VOF Model
Volume Fraction Parameters Options
B Phase Interaction X B .
Formulation Interface Modeling
VrtualMass | Drag  Lift | Wallubrication | TirbulentDisperson  Turbulence Interaction  Heat | Mass | SurfaceTension Interfacial Area Explicit Type
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constant - ||Edit... Dispersed
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Apply | Close Help
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Barbosa et al.
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Water Flow

Droplet Flow

Water : 0.05 m/s (superficial Velocity)

Air: 1m/sec
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. E=NZEFIEBFZhou et al. (1999)
v SEFREOLSHERIZERHITILE: Ghada, Elias, Tando and Lo (2015), on “A Large Scale Interface
Multifluid model for Simulating Multiphase Flows"

- {ERAIADAAEFLUENTHXIHEREAFEGHIT 7=
- II5MEE 144 x 80.

Liquid is dispersed in gas

Domain : 3.22m x 1.80m H2 (x = 2.725|m)

Gas-Liquid large scale interface
Air

Water Column :
1.20m x 0.60m

P1 (y = 0.16m)

Water

H1 (x = 2.228m)
| 1

ST AN AR PR 20 48 TR Fo RIB1 69 3R M T3 B
RINIEAE AR50, R HENREFORNREST (Zhou et al., 1999).
(Souto-Iglesias et al., 2011).
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B Adaption Controls X

Refinement Criterion gradient_vof_refine =

Coarsening Criterion| gradient_vof_coarse

B 5HVOFFIVOF-to-DPM i ASFRE M MARIE R e v =
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Discrete Phase Model

Interaction Particle Treatment
Interaction with Continuous Phase Unsteady Particle Tracking
Update DPM Sources Every Flow Tteration Track with Fluid Flow Time Step
DPM Treration Interval 10 = Inject Particles at

O Farticle Time Step

@ Fluid Flow Time Step

Contour Plots for DPM Variables
[ Mean Values
Particle Time Step Size (s) [0.001

Clear Particles
Tracking Physical Models UDF Mumerics Parallel

Tracking Parameters racking Option
Max. Mumber of Steps High-Res Tracking
500 5

| Specify Length Scale
Step Length Factor

a

3 -~

(o o cotors..

reserved.



DPM SEEIRE: FH1

2

T T T T T T T
IESLlEy e N .
. /\_\E1Z|§ Im 1:|:| /\,_—E.Iil—ié r 1000 micron, Standard -

—
oo

1.6

- IRERAELLE: ;|
i

?o 1.2

—— 10 micron, Subtet
— 100 micron, Subtet
1000 micron, Subtet

Standard Tracking |

- -
o w
T
1 \
=)
==

0.6— _
: e
E 4 7 Tracking Distance [m]
L R
E 1 « MTABIFFX/NRIRF , R EHERY

| R ER BRI PRt
HighResolution Tracking |+ BT R B RIIEHE

o4
w

=
o

1 1 ‘ | 1 | 1
0 1 2 3 4 5
Tracking Distance [m]

— f- Somrmsac © PERA Corporation Ltd. All rights reserved. —



hitEEA HEEmR IR

Wall x
Zone Name
wall-3
Adjacent Cell Zone
S, \ _l: e 0 . solid
EwallXEERDPMEIT<Initialize Wall
- N = IJ Discrete Phase Model Conditions all Film Initial Conditions \
FI m L_Ii | I%j E E;:F 52 E E Boundary Cond. Type| wall-fiim  ~ | Film Height (m) 0.0001 -
D\ B A= =57 S ,
Particle-Wall Heat Exchange Film X Velocity (m/s) 0 -
Film Condensation Film ¥ Velocity (m/s) 0 A
Wall Boundary Layer Model Film Z Velocity (m/s) 0 -
2ad ining Film Temperature (k) 298.15 -
Minimum Number Of Parcels Per Face 2 -
Minimum Film Parcel Surface Density (1/m2) 100000 b

walwze From Injection  injection-0 ')

Impingement/Splashing Model Parameters

Number Of Splashed Drops 0
Critical Temperature Factor 1 v

particle-tracks-1 Impingement/Splashing Model stanton-rutland -

Particle Residence Time

Separation Model Parameters

0.00e+00 i ; :
0.006+00 s Film Separation Model | o'rourke =
0002400 et Critical Weber Number|o o
. SR
0.00e+00 Zf;’-;f Film Separation Angle 80 -
0.00e+00 3
o m [ Cancel ‘ l Help ‘
0.00e+00 L J
0.00e+00
0.00e+00 -+
0.006+00 s S °
0.00e+00 AL ;:"?“.‘1‘
RV RN R = e
Al SRR B¥TES = =
i Ri=/=

- EEREEE
- RIERE (BRI
- SANER M

- BRI
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- ERENAFENENERINTER) , RRY
BEMEREZEBEH.

- EXMMERT , BEIEERRSEX
SO IR ERIEEI N F (AN BHER)

B Eulerian Wall Film X
0.0006

Eulerian Wall Film

+| Eulerian Film Model 0.0005
Model Options and Setup Solution Method and Control
Discretization Thickness Control E
Time Maximum Thickness (m) A% 003
-
Second Order Implicit ~ 0.005 E
Continuity 002

Second Order Upwind ~ Continuity and Momentum Coupling

Momentum +| Coupled Solution

Second Order Upwind ~ urvature smaoothing

Time Marching and Time Step Control
Sub-Time Steps Sub-Time Report Interval

—segraged solution

0.05

gantour-film-n
Film Thickness

1.008-03
9.30e-04
8.60e-04
7.90e-04
7.20e-04
6.508-04
5.80e-04
5.108-04
4.408-04
3.70e-04
3.00e-04

.,’/j
“
Y )

Film Height @ 1.5 sec.

coupled 1st ord up-wind

0.1

VIV PV VYK

——coupled 2nd ord up-wind sm1_0.5 ——matlab 1-d solution

0.15 02 .25 03

Postion (m)
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2

Dilution air inlet Outlet

OH Fr-E% 2
6 4 BE Y BB SR EYChA -20 4 K ke
=> K K& F9 08 B 7 ZE T Y IR AE &

NFGM

0.1 0.0

FAAPBREFIRIGIET FGMLE 5

e 3 FGM (NFGM) TR 53 2825 33 I 3R R BY B AL 1k I - m
%’3"-4&?%/_]\)(1‘% (AG M)é@ FG Mziﬁ&ﬁﬁ?l’;ﬁ i?}j’ﬁﬂ AFGM : FGM based on adiabatic Flamelets
-3‘7\ il .:nu é@ .%2 DJ'E] NFGM : FGM based on non-adiabatic Flamelets

FR : Finite Rate Chemistry Solution g hts reserved.
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5000-01
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3500-01
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2000-01 16034

1508-01
— S= K 1000.01
AR B8 HTEIRFCR KRS

ome:c0 0B 1004
Progress Variable (C) 0 100 0 300 400 SO 600
0: Unburnt Iterations
1: Fully Burnt
0<C <1: Flame Location

le-08

18-08

Photograph

Le-07

Le-08

0 500 1000 1500 2000 2500 3000 3500

0 Iterations
>
Q
3
Reacting Flow Domain Coflow
ilizi diameter 5
Stabilizing Rod le‘;‘;ﬁ g'cmcm

Turbulence Generation
Nonreacting Region

Perforated Plate

Schematic of the case: Flame stabilized on a rod

— S SUTK
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[ronets FGM
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Anode Cathode

Lithium-metal-oxidetk &4%
(LiCo0O2, LMO,NMC)

Li (kmol m-3) Li (kmol m-3)
0 | B | 24
Lithium-deintercalation at anode Lithium-intercalation at cathode
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40 T T T T
—?E .E)lmull_atlon
_ 38 frmms aseline
5C Discharge R — 1D adjusted rp
2 min %}3'6 '
it Z
) 032 RA packing, 30° overlap ]
4 min 30 ' I 1 1
0 0.2 0.4 0.6 0.8 1.0
State of charge
—ic _
\ 38 Dischar.] ——
8 min % //
>34 =
£ 3.2
10 min '
\ 3
0 0.2 0.4 0.6 0.8 1
Lithium-deintercalation S0¢
i 5 ' -3
Y ERt T — 24 . s E A 1CASCKR R R
Anode Cathode o BCrebsd, HARALREVHFELE
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EMHREE(ECM)FINTGKZ A K TF53

XLESEEFE HFluenthRISEEIT T ERE.

ST TERES— 1 GUIRNR, BFMES 4T E S,

n Parameter Estimation

Parameter Estimation

Input Parameters

Testing Battery's Capacity (Ah) 14.6
Circuit Model

4P Parameter Model (One RC Loop) (® 6P Parameter Model (Two RC Loops)
Fitting Method
JH Method

Load Testing Files

[ Fit Parameters | [ Close | [ Help |

® LM Method

Bl select File X
Look in: 5 /net/lebhomes06/dev2/gli/R15-test/TableData-feature/ECM-test/GUIformat - Q O @ LEE
[E computer Name Size Type Date Modified ~ a

| soc06-310k.dat

e soc07-290k dat
user_file: s0c07-300k.dat
| soc07-310k.dat
s0c08-290k.dat

| 50c08-300k.dat

| soc08-310k.dat
50c09-290k.dat

| s0c09-300k.dat
s0c09-310k.dat
50c10-290k.dat

| soc10-300k.dat
s0c10-310k.dat

15.86 KiB dat File
15.27 KiB dat File
17.03 KiB dat File
15.86 KiB dat File
15.27 KiB dat File
15.27 KiB dat File
15.27 KiB dat File
15.86 KiB dat File
17.03 KiB dat File
16.44 KiB dat File
15.86 KiB dat File
15.86 KiB dat File
15.86 KiB dat File

9/3/19 4:20 PM
9/3/19 4:20 PM
9/3/19 4:21 PM
9/3/19 4:21 PM
9/319 4:21 PM
9/319 4:22 PM
9/3/19 4:22 PM
9/319 4:22 PM
9/3/19 4:22 PM
9/3/19 4:23 PM
9/3/19 4:23 PM
9/3/19 4:23 PM
9/3/19 4:23 PM

< = fittingresult Folder 12/5/19 9:38 AM -
Testing File _Ok.dat" "soc09-290k.dat" "soc09-300k.dat" "soc09-310k.dat" "soc10-290k.dat" "soc10-300k.dat" "socl0-310k.dat" m
Files of type: Testing Files (+.*) IX Cancel|
Filter String I Filter |
[Remove|

/net/lebhomes06/dev2/gli/R15-test/TableData-feature/ECM-test/GUIformat/soc01-290k dat
/net/lebhomes06/dev2/gli/R15-test/TableData-feature/ECM-test/GUIformat/soc01-300k dat
/net/lebhomes06/dev2/gli/R15-test/TableData-feature/ECM-test/GUIformat/soc01-310k.dat
/net/lebhomes06/dev2/gli/R15-test/TableData-feature/ECM-test/GUIformat/soc02-290k dat
,tnet,'\ebhomesoﬁ]devz,’gl\,’RIS tssthab\eData feature/ECM- testhUIformatfsocnz 300k.dat =

m
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REERSIEF AEETIUOR

— S ST

REE )BT ESTA AR

+_ =2
> /%

=2, BantEIRNSE

Momentum Thermal Radiation Spedes DPM

BC Type
semi-transparent

Beam Width
Theta (deg) 9.992385389803e-7 | ¥

Phi (deg) 9.092385389803e-7 | ~

Beam Direction
X1 -

X

a
BaL

Multiphase ups Wall Film Potential Structure

Direct Irradiation

(w/m2) 1000 w

Apply Direct Irradiation Parallel to the Beam

Diffuse Irradiation

(w/m2) o -

Diffuse Fraction

1 -
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- BAEBRRFE(GT]) *EFMMH FHEEIRE
- @R ARENS—E
= F27: Frozen Rotor w/ pitch-change & Mixing-Planet&Z!
= B#&: TRS w/ pitch-change

il

Radial Compressor

Turbo Model

h... ElDynarmc Mesh...l| /| Enable

rset.. | 24, Mixing Planes... @ Turbo Topology...
Turbo Create...

N

Sector-to-sector 360-t0-360 Sector-to-360

reate/Edit Turbo Interfaces
° N e =
) R b b n «, IJ Mesh Interface Interface Zones Side 1 Interface Zones Side 2
I O 1 [int ] rface st rface

ator-inter
EIFE o EEE
rotor-int

erface
stator-interface

« RECTIETE | R AR AEIT S TR ARG i
. RSN .
+ ERE ORI OB IR —

i
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,
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SERE Z25%FE

wall
pressure
= = = = interior outlet

-  BEENDRTHIEREDELRENDRIATELER A

LSS ! |
RS 1
© WTAEERYRIAKE , &iFo RIS KIEREINS ;T :
1
ZEN g B S
S N \ N N Q
+ Eg—MEEAREEINR , MR it 1 :
g, RASSEENFERENRM PR, AN
&

RERSEEN. *\ |
reference velocity
pressure inlet

reference cell
Console @ < pressure
> fdefine/operating-conditions/reference-pressure-method - I()Cati0|1

Enter selection [1] 2

Reference pressure method for both connected and disconnected fluid zones will be applied.

<ol
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- KEALIEZSMERN | TR DI AEENEH T E

- {EFMZEHYEEEFNAZ SR E L 5ChE

Bl Mesh Interfaces

Boundary Zones

[9/91

= wall
wall-base-plate [0]
wall-bottom-fluid 0]
wall-box-1 (0]
wall-box-2 [0]
wall-box-3 (0]
wall-box-4 [0]
wall-end1-fluid (0]
wall-end2-fluid [0]
wall-top-fluid (0]

Interface Name Frefix |intf

Turbo Create...

Mesh Interfaces

@ E| @ [0/0) @ @ @

B Auto Create Optio.., X

! One to One Pairing
erface Options
Mapped
Static

B3 (et (e
[oocone

Manual create... | | Edit.. | [ tist || Delete | Draw

Preview Mesh Motion... | | Options...

TUI: /define/mesh-interfaces/auto-pairing-one-to-one

ER . AT EF R ATA RF- TR Y FF R,

B Mesh interfaces X
Boundary Zones Mesh Interfaces
to E&E | oo HE22
- Interface intf:01 - Coupled Static
wall-base-plate [5] intf:02 - Coupled Static
wall-bottom-fluid [5] intf:03 - Coupled Static
wall-box-1 [2] intf:04 - Coupled Static
wall-box-2 [4] intf:05 - Coupled Static
wall-box-3 [4] intf:06 - Static
wall-box-4 [4] intf:07 - Static
=) wall intf:08 - Static
wall-end1-fluid [0] intf:09 - Static
wall-end2-fluid [0] intf:10 - Static
wall-top-fluid (0] intf:11 - Static
intf:12 - Static

Interface Name Prefix |intf Options... |
Auto Create Manual Create... | || Edit... | | st || pelete || praw
Turbo Create... Preview Mesh Motion... | | Options...
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Zone Name

I:P ) periodic_rotor-per-3_rotor-per-1

Periodic Zone
- fmhiEEPeriodic... e

rotor-per-1

- ST RHEENTRAEEFERSORIR
P
» Fluent AILIEsIET REZSERFEGS - ofer

& Auto
Conformal

Translational Angle (deg) 0
)\ ® Rotational Rotation-Axis Origin Rotation-Axis Direction
¥ (m) X
0 0
i lfo Y (m) Y
Periodic... 0 ]
Merge Z (m) ¥4
Fuse...
0 1

Type >

Create 2
| Auto Compute Offset
Color by 4

e " Non-Conformal Options

Clear Selection Matching

Copy Selection

B (o) (1)
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14M Poly cell case on 64 cores

2013 R3 B4 © |:|
2020 R1 B4 c —

500

. REFHSTTOIMER | RS T TR

- PEHIEDEINCI ( Non-conformal
interfaces ) FRMEKRE

400 be o Il
- BUWINCIFloversetXIFAEE , AJERI{E

P e SR HORNIONE RO o
|| H \ \ \ | H| (il
\ 2019 k3 |1
! DA
H AN
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o iEminiEiREE i
2020R1

. Transition SST o bl HHH[ dilii e
+ Intermittency Transition ° 2 19 20 = w0

Output every 5 iterations

E=1

Resident Memory Peak (GB)

« Transition k-kl-omega
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Adjoint Solver

- (EFRIESE
« EitEHAESZF "Autosave” cas/dat3df4t
- FitEHAESZ 4 “Execute command”

B Rrun Adjoint Calculation X
Initialize|

[Initialize Stabilization Strategy |

[Initialize Stabilization Scheme|

Number of Iterations
300 -

Calculation Activities _
Autosave...
Execute Commands...

[Apply | [ Close | [ Help |

— S SUTK

© PERA Corporation Ltd. All rights reserved.



o

FIuent 2020R1
A=

m

© PERA Corporation Ltd. All rights reserve



=EEBREE

SYEIRTE |, B Color By i&iipaE

I elbows Parallel Fluent@tcmdrwillia win.ansys.com [3d, dp, pbns, ske]

Fle  |Physics User-Defined Solution Results
Display Graphics

[ views...  Headlight . ¥/ Lighting @ Lights... % Compose...
3 [£) options... 77 automatic . | B colormap...
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S
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Info

Periodic..
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Type »
Create 4
Colorby
Hide ’

Clear Selection
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Left| mouse-rotate ~

Middle mouse-zoom hd

Right| mouse-probe -

Mesh

Variable *

Color

s

Custom Field Functions.
Pressure...

Density.
Velocity..
Temperature...

Turbulence..
Properties.
Wall Fluxes
Cell Info...
Mesh.
Residuals
Derivatives.

Probe| short description ~

Fluent Defaults

‘Workbench Defaults

Static Temperature
Total T

Static Temperature
Emhalp,—l
Relative Total Temperature
Rothalpy
Wall Temperature
wall Adjacent Temperature
Wall Temperature (Thin) selected

Tl Enbhnlns

I elbow3 Parallel Fluent@tcmdrwillia.win.ansys.com [3d, dp, pbns, ske]
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Console
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L
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3016402
209e+02
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¥ Lighting

7/ Automatic .

Solution
Graphics
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B colormap...
# Annotate...
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Results View
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Middle| mouse-zoom - Fluent Defaults
Right| mouse-probe - Workbench Defaults
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i
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|
|
\
\
=
\
|
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\
~ |0 selected

© PERA Corporation Ltd. All rights reserved.



MR ENFEEIEGE

- FTHOFETERINETERFEeIES
EGY

. iR

- FEINEMAIIES

. BEMMESIRIERIRIITARAE -
)/ 4] e o

e E 2 %
[ X (m) Y (m) Z(m)
ZINIAN 00245338 |-0.0700649 | |-0.0520951

- EER{EHREIEhSEFHER e e

ssssssssssss

_,-EREEEQZ‘E © PERA Corporation Ltd. All rights reserved. —



i i R

& surfaces
=) & Graphics
+ @ Mesh
& Contours
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- #iiEiE ( Data Sources ) o0& romes
- BFEREXYE. IREFE. SMEREIESHGFRIETE '

« RS TISIEIRE S MRS S
« ZitE ( Cumulative Plot) ]
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Cumulative
Drag
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FHRIEH

AEFHNEHREINIEIT-0 E (F:E& —tm0 MIBIRI). 48$1T-t0 / -tm07E2020R1{35X
Al R, (BEARSEZFF.

* FEFluentRIREMRAS , -t0 tmOHTEFZIR.

- BIRERER-tLERH R (Soh R iEEER1T)

CutCell MIEEITEZEWBER , ~NHEEER

HTZ£E#M , RSHABRTEMTELNnUXT R, BEASSH &K,

28R tpoly IhaE., WNRELARIFEZtpoly , REILAERLA ™M e —FhisksE:

« BRIEZAFluent Meshing , Eii&HTEGE Write As Polyhedra iR

o BFRIIENFluent KR |, SAR{FEHSN A A S meshipolyhedraliconvert-hanging-nodes
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 Case/Data XHERIAG R *.cas.h5 / *.dat.h5 (CFF) 8=, , TLURMEFIIESMEE , THEXNHITITEFRIK case
. ELENRLZERMEEAM FI150M Zia) |, 12885 40 1%-12801%
« BcaseZLlSERIRIZTUR10x F20x
* ECasettgeiRE~50% - ~100%
« EHEXHFREIRE NEEFIIRSE RELESUFR30%
- BUEISEBUERER~15% ~30% , (BTE/\UEFEcase FaB— R ~20%

Average |0 performance gains Average |10 performance gains for the larger cases
4 to 140 million cells, 6 cases, t40~t1280 71 to 140 million cells, 2 cases, t160~t1280
3000% 4000%
Average 10 2500% Average 10 3500:/0
performance gains, 2000% performance gains, 3000%
the larger the 1500% the larger the 2500%
better, N better, 2000%
1000% 1500%
+ Ehancement¥% 500% . + Ehancement® 1000%
- Degradationk 0% —— — — — - Degradation®% 500%
500% o —— R I
-o00% Case Data Case Data 0% Case Data Case Data
read read write write read read write write
m CFF uncompressed vs Legacy 49% 33% 2692% 32% u CFF uncompressed vs Legacy 84% 38% 1367% 34%
u CFF compresssed vs Legacy gz 87% 21% 2760% 568% u CFF compresssed vs Legacy gz 142% 17% 3529% 1325%
B Preferences X
f\eneral Idle Timeout (min) 0
ppearance
== N -~ Sy S S e . 2 -
WRRE, TR EHERTUERIR Y AATIEX Graphics Default Format for /O CEL
Meshing Workflow Show CFF default change warning message
Icing . . Legacy
Automatic Transcript
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HE%XH

o FEMAEBIBRA Skw-SST(ZHIZEN)
- ZEMT Eiﬂ"@{'lﬁlxm&‘ﬁ}“' (PUMA)IRFEFE3DIEIR NERAER.
- ERLERT | Bt/ teeEEfIRaE Er e SRR ERHINER.
. BXEE EI’JQEH‘D , BRI EFM
. LJ_EJZFLearnmg Resources( =EinternetiEE) , & ... 7

0 Simulate a wide range Ufmdustnal applications using the general-purpose setup, solve,
Meshing il and post-processing capabilities of ANSYS Flue t
E .L | A .L . Get Started With... Dimensi

Solution ( ca | Caseandpam ) O 20
Idng Mesh Journal ) @0
Opti
Recent File: S
() Double Precision
Ibow3.cas.g

(O pisplay Mesh After Reading
O Load ACT

D Start Server

Parallel (Local Machine)
Solver Processes 2

axial_comp-0240.cas
elbowd4.cas.hs
elbow2.cas

' Solver GPGPUs per Machine g

~ Show More Options  ~ Hide Learning Resources

Fluent Release Notes
Fluent Migration Manual

What's New
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TurboGrid / BladeEditor

BladeEditordaiEig@fdflank milling &9 izl
« MillingZ&fUinanfiEsl (G8&k vs F=1R)

BladeEditorPHEEM Rik &l

© BB RERFURIRRRIEIE RN & AR

o

« XHENDF 3244

TurboGriddUREERIERI 2 E
« MFERTLAERRRCER/ AR E N EE |, mfER
CADHH%EX;K%}’%’E TIEURRNNNNY
BRI REREEECAD i TN
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2 - 3(SRYER I HDNE

1RO HT(HA) R RIS R E A B S B RR R
TIRIERIRRIRTGZR
* R18.0: Blade flutter (aerodamping)

* R19.0: Profile-Transformation, Frozen gust/inlet
disturbance with Fourier-Transform pitch-change

. R19.1: CHT under Harmonic Analysis 35
. R19.2: Fourier-Transformation method .
2020 R1IZH TEXRIGRESE /
+ HALTEILLSEAIATER 2 - 3% Solve 2-
- BUAUERHE | SRl R EKET 2RISR :

- BRI ERERRIABHSHI B | )
KRR ERTIE] J

Blade Flutter Harmonic Analysis, 3 modes

Solve Time

&——@ CrX2019R1
CFX2020R1

Timesteps per Vibration Cycle
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- ZYMAOEN,

- BtiEFEHRISH

- APERNRR —— AT R/

M FEEELER , — BT
AR R

Multi-frequency Harmonic
Analysis solution of a vaned
impeller
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Response surface created from an operating map solve

REZRBAITMEN TS BEIZANT(FE ]

E

- MHREEIR DS ]
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4.5
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. 2020 R1fig: ]
- BUAKIRIS SR TRl BRI .
. REMIEENE T BN RSN S |

- SERHRAEEAER AT LS MEESERE , M 2
IR = E R e 1

. HHA : REIEE AN 1A
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- RIRENS , WHREAKIBE ST “Continue e e e,
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AI |" Op Points —— Percent Speed  —-- Efficiency
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M RIRSED

RILEEH R SENREIAERE, SERERAE
- ERETRTERIMRHEGIE (steady, transient,
harmonic, CHT)
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2020 R1¥pIE:-fECFX-PreFmiZERSEAN
Xisa9aItiit

- BT EEGFUE

- BXREEERIETAHE
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S/ RESRENS REEMUSIGHEE

IEIBIMUSIG (I-MUSIGREIAIFH—RIIFIER
J#TIRY | BN ERIHEHCHIEED

- 5Si0/ABETRIEX

- R T R SIBEEAIRR

MUSIGFII-MUSIGIEBUIR{E eI LA S RPIEE A BEEEIR
BesiEs
. EESERE SO, KBRS
. AT SRR AR R B R (CHF)
- CHFEIR T BEBAE I E R RIS R AR
- HEMNRBIZCHF , SEREESTREIE RS |, s 7 3hE

TU Munich (TUM) test facility, wall boiling in
7@5152“55’91??& ' %ﬁﬂ#" a vertical channel planar copper heater.

Courtesy of Dr. G. Bloch, Prof. T.
Sattelmayer, Technische Universitat

Minchen
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COSMOS-L Test Facility - Karlsruher Intitut fir Technologie (KIT), Germany

BB K Numerical results vs. Experimental data
o0 . atT80P1200M400
|
E800
>0 r Experiment: CHF @ 867 kW/m?
=£600
|
/ 2500 F
| 400 B W CFX I-MUSIG
| 300 n :
! :‘}:’200 - The CFX I-MUSIG model shows excellent
] = prediction of the critical heat flux
@100 M
0 L
0 10 20 30 40 50 60 70 80 90

Wall Superheat [K]

For full results for the TUM and KIT test facilities see:
Lifante C. et al., 2019, Prediction of convective boiling up to
Courtesy of Dr. Stephan Gabriel critical heat flux (CHF) conditions for test facilities with

Karlsruher Intitut fir Technologie vertical heaters, Proc. ICONE-27
— M BT © PERA Corporation Ltd. All rights reserved. —
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CFX - GT-SUITE 85 (beta)

TR RLESCFX F1GT-SUITE
« BCRXHRB(Ulimteig/E=8) iS5 EIGT-SUITE

- NERE
« "Tools > Initialize GT-SUITE Coupling”
+ Mapping and Auto-Setup of Boundaries
« Mapping of Species/Materials
+ Validation checks

GT

0.15

o
=)

Mass Flow Rate [kg/s]
o
o
5l

°
8

Mass flow rates at
coupling boundaries

-0.05

-0.10

inlet_mfr [CFX] —cyi2_mfr [CFX]
—egr_mfr [CFX] cyl3_mfr [CFX]
—cyli_mfr [CFX] —cyl4_mfr [CFX]

ZH Initialize GT-SUITE Coupling ? x

(O Create new GT-SUITE model
(@) Re-nitialize existing GT-SUITE model

Model Name Model 1 =

Model File IZEIZIZI_R 1/tutorial /IntakeManifold.gtm

G

GT-SULTE Version v2019 =

Read setup from related .dat file if available
[ specify GT-SULTE Installation

®=

Read Setup From File

Boundary Association Material Association Function Names

Option Specify Boundary Names -

Allow new boundary names

GT Interface CFX Boundary

cyl1
Cyl2

Cyl3

Cyl4

EGR EGR ~

I

Intake

Create missing boundaries
Modify boundaries to use GT-SUITE Coupling

Aaly Close
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